vention as well as evidence of effectiveness of screening for BC in Iran, performing screening behaviors in women is low, and they do not have regular mammography utilization (12, 13) . There are many barriers to women's participation in early detection of BC, such as lack of knowledge and skills, embarrassment at performing the essential examinations by the doctor or other health service staff, lack of insurance, high costs (14) , low socioeconomic position, distance to the health centers, lack of self-confidence in performing breast self-examination (15) , personal attitudes toward screening, perceived severity, fear, self-efficacy, lack of access, and challenging priorities at home (16) . Identifying these barriers can be important in developing targeted interventions to promote BC screening behaviors. The use of theories and models in conducting research can create a comprehensive structure to predict the determinants of behavior. The PEN-3 model is one of the health education models used to report a collection of health subjects (e.g., cancer, HIV, diabetes, nutrition) with compound clinical and cultural backgrounds affecting health behaviors and health outcomes (17) . This model consists of three main domains that each domain includes three factors forming the acronym PEN: 1-Cultural Identity: (Person, Extended Family, Neighborhood), 2-Relationships and Expectations: (Perceptions, Enablers, and Nurturers) and 3-Cultural Empowerment: (Positive, Existential and Negative) (18) (Figure 1 ). This study aimed to determine the predictive power of PEN-3 model structures in breast cancer screening behaviors among teachers of Central Iran.
Material and Method

Study design and participants
This cross-sectional study was conducted on 192 female teachers in Isfahan (a city in central Iran), from April to May 2018. According to the formula of correlation between quantitative variables (score of behavior with perceptual, enabling and nurturer factors scores) at a significant level of 0.05 and a test power of 80% and the least correlation coefficient (0.21) obtained from Naghibi et al. (19) , at least 172 people were recruited that with a probability of 10% dropping of samples, 192 were selected. For some reasons such as incomplete filling or not filling the questionnaires, 13 samples were removed, and finally 179 people were included in the study.
In this study, the multi-stage random sampling method was used. At first, one district of education department of Isfahan was randomly selected, and then out of 24 first secondary schools, 12 schools were randomly selected. Next, 16 teachers were randomly selected from each school and included in the study.
Data collection tool
A questionnaire based on PEN-3 model was used for data collection. The validity and reliability of the questionnaire were confirmed in the The questionnaire consisted of five sections. The first part consisted of 13 questions related to personal and demographic characteristics such as individual history of breast disease except for breast cancer and familial history of breast diseases, including breast cancer. The second part included 6 questions about women's behavior in early diagnosis of breast cancer; the third part consisted of 24 questions about perceptual factors; the fourth part included 13 questions regarding enabling factors, and the fifth part encompassed 13 questions about nurturer factors. The questionnaire scoring method was the 5-point Likert scale (completely agree=5, agree=4, have no idea=3, disagree=2 and completely disagree=1) for the perceptual factors, that the spectrum scores in this section were from 24 to 120. The "Yes-No" options were used for questions of enabling and nurturer factors whose range of scores was 0-13, and the "Yes-No" and multiple-choice options were used for the questions related to behavior section, which was considered to 107 
Statistical analysis
Data analysis was conducted using descriptive and analytical statistics such as multiple linear regression analysis, independent t-test, Pearson correlation coefficient, and p<0.05 was considered statistically significant.
Results
The mean age of the women was 45.5 (31 to 57 years). Most of them (87.7%) were married, and the average number of their children was 1.6±0.9. In terms of education, most of them (67%) had a bachelor's degree. In terms of history of breast disease, 25 (14%) had individual history of breast disease and 34 (19%) had familial history of breast disease ( Table 1 ).
The mean score of behavior, perceptual, enabling and nurturer factors in early detection of breast cancer was 36.530.5, 74.6, 65.519.9 and 68.120.7, respectively ( Table 2 ).
As Table 3 presents, the percentage of PEN-3 model structures (perceptual, enabling and nurturer factors) affecting screening behaviors was classified as positive, negative and existential. The most important positive perceptual factors were: belief in screening behaviors (86.9%) and awareness about starting age and screening intervals (74.8%), the most important negative perceptual factors were feeling unable to perform BSE (31.5%) and being concerned about mass detection (26.5%). In this regard, the most important positive enabling factors were insurance (87%) and cost of screening (80%). Furthermore, the most important negative enabling factors were pain of mammography (57.1%) and negligence and forgetfulness (50.3%). Moreover, the most important positive nurturer factor was encouragement by family members (83.1%).
According to the results of the behavioral section, from all the samples, 117 (65.4%) performed BSE, of which only 25 (14%) conducted that regularly and monthly. A total of 100 (55.9%) of subjects performed CBE, of which only 41 (22.9%) performed it annually, 17 (9.5%) every two years and 19 (10.6%) every three years. In terms of performing mammography, 77 (43%) of 40-year and older teachers had history of mammography, of which only 16 (8.9%) performed it annually and 18 (10.1%) carried out twice a year.
The independent t-test indicated that the mean score of behavior in early detection of breast cancer in women with individual and familial history of breast disease was significantly higher than that of those who did not have such history (p=0.04) and (p=0.047), respectively. No significant correlation was found between the scores of perceptual, enabling and nurturer factors as well as individual and familial history of breast disease (p>0.05), ( Table 4 ).
The Pearson correlation coefficient showed that the behavioral score in early detection of BC was significantly correlated with the scores of perceptual and nurturer factors (p<0.001), but it was not significantly associated with the score of the enabling factors (p=0.10) ( Table 5) .
Multiple linear regression analysis showed that among different PEN-3 constructs, the scores of nurturer and perceptual factors were the best predictors for the score of behavior in early detection of BC and in the presence of these two variables, other variables were not significant predictors (Table 6 ).
Discussion and Conclusion
Breast cancer screening behaviors are low in women, and factors such as perceptual, enablers, and nurturers can predict its cause. Therefore, this study aimed to determine the predictive power of PEN-3 model structures in breast cancer screening behaviors among teachers of Isfahan city in Iran.
The results of our study were consistent with those obtained by Naghibi et al. (19, 20) showing the performance of screening in female was very low and perceptual factors were at an appropriate level; however, their results were inconsistent with our results regarding the enabling factors, which were moderate, and nurturer factors, which were low in the mentioned study.
The results of the present study showed that regular BSE was low among the participants. Consistent with our study, some studies also reported an unsatisfactory level of BSE (21) (22) (23) . Higher knowledge about breast cancer, better confidence in performing BSE and regular visits to a doc- tor are listed among reasons of performing BSE (23) . In our study, performing CBE was moderate, being consistent with the study conducted by Farid et al. (24) . In the study conducted by Avci and Gozum and some studies conducted in Iran, performing CBE was lower than average (25) (26) (27) . Performing mammography in our participants was lower than average, being in line with the study conducted by Avci and Gozum (27) and Ghahramanian et al. (25) . In the study conducted by Temel et al. (28), none of the teachers had mammograms.
The results of our study revealed that behavior in early detection of BC in women with individual and familial history of breast disease was significantly higher than that in those who did not have such history; this issue has been approved by previous studies (29, 30) .
Enabling factors are factors increasing the ability or impediment to the use of health services in individuals. The females included in this study had insurance, and the cost of screening was completely covered by their institutions; this was inconsistent with the study conducted by An et al. (29) in which no relationship was found between these factors and their screening behaviors. This difference in results may be due to the different population of the studies, which in our study, the target population was teachers. In contrast, perceptual and nurturer factors have been associated with screening behaviors. In our study, these factors were the best predictors of screening behaviors. Encouragement of family members is one of the nurturer factors that in the current study had the most positive effect on screening behaviors. This finding is consistent with the studies conducted by Dong and McFall (31, 32) . In terms of perceptual factors, belief in screening has the most positive impact on screening behaviors, which has also been proved in the previous studies. In this regard, positive attitude toward mammography has been implicated in this behavior, and distrust of the effectiveness of mammography is an obstacle to perform it (33) . Participants' knowledge of risk factors and screening methods is the other perceptual factor that was appropriate in this study and had a positive effect on screening behaviors, being consistent with the study conducted by Temel et al. (28) and Dahlui et al. (34) . Other perceptual factors were fear or worry about mass detection that has a negative effect on screening behaviors, being consistent with the study of Ghahramanian et al. (27) . Inconsistent with our study, the result of some studies indicated that worry about breast cancer motivated people to perform screening behaviors (35, 36) . Similar to some related studies, feeling unable to perform BSE was the other perceptual factor having a negative effect on performing BSE (37) .
The small number of the samples can be considered the limitation of the current study.
The results of this study indicate that nurturer and perceptual factors are the best predictors of breast cancer screening behaviors among teachers and they have a good knowledge about the BC screening behaviors, but the level of these behaviors among them is less than average, and given the fact that teachers play a significant role in educating the community, conducting research based on educational models, including the PEN-3 model for promoting breast cancer screening behaviors among teachers is essential. 
